Defective dopamine generation from dihydroxyphenylalanine in stable essential hypertensive patients.
We studied the metabolic pathways of dihydroxyphenylalanine (DOPA) and dopamine as well as the cardiovascular and renal responses to a single administration of DOPA (500 mg orally) in stable essential hypertension. We found that after DOPA, stable hypertensive patients compared with controls showed more blood pressure decrease without reflex tachycardia, had lower creatinine clearance but a higher fractional excretion of sodium, and had lower plasma renin activity at the height of DOPA action. Hypertensive patients also showed increased plasma DOPA, the ratio of plasma DOPA to dopamine, and the sum of plasma DOPA and 3-O-methyl-DOPA, as well as increased urinary 3-O-methyl-DOPA and the plasma and urine dopamine metabolites 3,4-dihydroxyphenylacetic acid and homovanillic acid. Finally, despite an augmented post-DOPA glomerular load of DOPA, the predominant source of urinary dopamine, the excretion rates of dopamine and its metabolites remained comparable in hypertensive patients to those in control subjects. These data suggest that, in stable hypertensive patients, exogenous DOPA is to a lesser degree decarboxylated to dopamine, which is more rapidly metabolized intraneuronally. Contrasting with this finding are the hyperdopaminergic features, such as hypernatriuresis with renin suppression and excessive blood pressure decline in the absence of reflex tachycardia. They may be due to an upregulation of renal, vascular, and brain dopaminergic receptors secondary to a preexisting dopaminergic deficiency in stable essential hypertension.